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(57) Abstract: A semiconductor device is provided by forming a first element and a second element having different withstand 
voltages on a semiconductor substrate. More specifically, the semiconductor device includes the semiconductor substrate; a first 
region, which is a region on the semiconductor substrate, and has a first element forming region isolated by an element isolating part 
wherein an insulating material is embedded in a trench formed on the semiconductor substrate; a first element formed on the first 
element forming region; a second region, which is a region different from the first region on the semiconductor substrate and has 
a second element forming region; and a second element, which is formed on the second element forming region, has a drift-drain 
structure wherein an LOCOS oxide film thicker than a gate insulating film is arranged on an edge part of a gate electrode, and has a 
higher withstand voltage than that of the first element. 
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W50t,1g^Oi^WiEh7^^7l^^$tl.5^2^70<b^i-§^y3V 
X«c (¥*#S=K<D--0!l) 40&«*iTl >5 0 

^1^50rt{-^$^fc^<Di£»ffh7>v ? ^51i4, i/y=^^K40O^ 
mUi^M^tltl^vi^-bU^^miSTl: Shallow Trench Isolation) #352 (£±0 
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[0052] m*tef&mi&53%<£t?mma*, ^v=*^mm4o<Dmmm^ ^^kpm^^/v 

[0053] m^i-zmv&-fz>fr. tsbiz^ y-hMeii^itfy-^RW^ifcficJiss, 59 

[0054] ^2fg«70^^fiJc$nfciBfWJBEh9^^71M:, v^y^S^OCD^JigBf;^ 
J*$HfcSTI^72ICj:oT^|«$tL7t*^figfa«73^^$ttTV ^„ STI^7 

74rttciMk^y3>'75Srffl«)jiA/-c^fife$tb"rv>s 0 

*7cJiNM^/V) 76/&S^$tVTV^o iO^ai/WertfCW:, ^^/lHfi«77(T 

^A/-ey-^{iijKyyhg78*5j:rj?KW>'{RiJKyy h^79 (p^^a- 
ft-mNMKyywi, NS!i7*/vrt"CttPMK!;7hJi)*s^$ti/Tv^ 0 ^lt, ^ 

[0055] Kyyh^78, 790^ffi{C«, *^LOCOSBMbR84, 85 
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±j&»fc>LOCOSlMt;JR84, 85<o^^HBJW77fflO»«IJl3:S5«i«^Blc$n'rv * 
5o ^n^«fc«3, ^-h««81©«B«P81aH: % y-hlMt)R80J:!tt>ffv^OCOSBfc 

[0056] LOCOS®Ht:lg|84, 85\a*. W)ybM78, 79tcy— ^«ffi*5j;tJ«KW^*ffiSr 

86, 87©i*T©flH#fctt, KU7Ni78, 79£PC¥*M^;hAJ:«? , t>i«&*AK:* 
mm^tsV— ^3^^h^78a*5«t^KW^3>^^h®79a^^tl^rtl/^$ 

LOCOSEK>fbllll84. 85S:fll5J:5^^§*VTV^ 0 r<z>JgPfl»§lK:te, y~*« 

COSfiMbBl84, 85»CjB/fc5;h,;fc=i>'**ML86, 87KjgiiL-CVV5. 
[0057] KyyhJB78, 79f4. LOCOS$HbJI§l84, 85<DT;fr£[El9&^W-Y^/WBiS&77 
— titAUTV^o LOCOS^^84, 850^^/Ha*K77ffl!lOi^§|J* i b^^/l' 
IH«77^rt^^Ky7hJi78, 79<OJiAEmxi, X2te, ^5£<£>$!Ji£;>7&<?>ilffl 

[0058] jfiSWflEh9^^7ltt, (SSJE^V^^SliO^ftJEO^V^h^^^-efeS 
i«»JEEh9>S***7lJ:9fc|^fc*^fc?K J«HEEh9>'S?^71©*^>rX( 
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[0059] ^(Dmmmm<ommi^mm^n. m*Mf&mm3, 73<£>#8i£S'mi552, 72^ 

y^h•KW^it<Dfcfco^^v^^kl^f4, locos^^84, ss^^nrv^ 

[0060] i§i2A~2Lfi, mmn^mfcmmnmm^fe&T.mmi^-fwrmmx&Zo *-r 

, 02A}^i-J;5^> STISP52, 72%Bl&l,t~>})^mtii40W'?W:£tlZ>o MJ£ 

mat, ^v^>mm4o<Dmm(Dmiisxxi^2mm5o, 70^, tztpntzat^* 

l/^y^JfiZ£^XhV>^?-54, 74 ($§£4000 AM) £7£ft!cU £<bKl, 

^i-S^^^iO, hU^54, 74rttC^b>y='^55 > 75^afej^mfc«5tO 
STIfP52, 72^^^tb?> 0 
[0061] rtf>#tS/5^K ^2^70(D^^>76^^i--<#^t^^ P Sr^Sl'S^HR 

4ixiyu^m^4o<Dmm^m^\^(Du^hm4i^^tLx^^76(om^. 

&X&th\^ tzbx.&*Vm'(*>X2bK), ?x./i-76$:Nmk1rZ>m&Xfotv\^ fzb 

[0062] m2B{Z7jk-t£?^ uv*hm4izmmu mmitm^ox, ^j^mm. 
4o<Dmm$:miz.;wmfcm42tfB!$.£tiZo ^<Dm^v^>mu4o^K.^ti 
zm&mmL-x, ^v^>mm4o^A^fitc^mm^^(Dmum (k^m*^) &n 
t>n, ->v^^L4o^\z^^76am^ti^o 

<D3.m&®zm-tzmkisv=i^m43(tcbx.tf, mm3ooAng.)&M}&tstiz> 0 & 
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^??hH86, 87\Z.ttlfcTZ>fci&Zffi.ML-X\^ 0 Z.<DUi?*bm44K£^Xffi.U£ 
[0063] ^C0V^^44^^i:UT, K!J^hii78, 79^^t^>tz^(D^fW^^^ 

py:7Wi78, 79&NM£i-5#-a--e&;txj:£, fctx.^yw^^^vNe>n, ku^ 
wi78, 79%pmt-rz>m&'?ibtu-£. tzbx.\ttvm^*i/xhz> 0 ^w^^y<o 
^A^/^-n^^^mn^sTm72<Dm^x^h^<^xv^n^ 

[0064] l22E{C^-t-J;5^. UV^b^44^^bVX, K7^yf>^t*fc5R 

JSte-r^^^^aUE: Reactive Ion Etching) ^ff^^b, ^M^tt^*^ 

t\^xm^hiriz>mki/y^Wk43-?fis<?>- ~^y$tiz> 0 -r&fr^ roi^^n 
v^43« % ui?xbm44tmm, mim^o^^mmu &2w&7o<d^*;v 
mt&77icttfcirz>mi&z®imu =^*k?l86, 87^mir^mM^^Mx,x^ 

Z>o Z.<Dmt^V=Hsm43\Z, U^bm44\Z.^X^— ->?£tlZ><DX\ r©v 
i?*hm44<DUi/XbM Q44at$t&1-Z>'?*?M n43a&^f~fZ>^b\Zt£<0. ^<D-?X 
?m P43a«\ ^*>^&77$:®kh;XttfairZ>~ P^I«W„ 

[0065] m2F\ZTjki-£?i^ mti/v^m43%wimtfti-?x?bi,tz.mmt:(Loc 

Mfa-rz>f%j&(h'V7bm78, 79(D«)^LOCOS^b^84, 85tmj&£tlZ>bb 

mK^tz.^iy(Dmu^{Yy^)ffi^^b\^xy), ^*;vm$.77*m 

A/-e^t|p]-rSKy^h^78, 79tfM$.£tlZ>Z.b{Zfj;Z> 0 
[0066] LOCOS&H^84, 85i3\ 2800Aa^TO^b-CV^ o *fc, KU:7Wf 78, 
79te, LOCOS^b^84, 85<D^^/l^g^77ffiiJ^5/^J:<9 1 b, ^-Y^/^Hg^7 
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tLT(DVv ? ^hJ^44tt N LOCOS^Hb$l84, 85<D^cB#0»^fb1$^*^LT 

M78, 79&<i:U<LOCOS$Mtjg|84 ) 85fi N g B^tfj^J&^Sr^&So -t 
<omm. -tlBOitAEglttXl, X2te, mz£ZmkmMX&:7££1lZ>ZbiZ.t£*), ft 

[0067] l82Fi:^"r£5te,LOCOSlMfclR84, 85^jfc?-5fcj&©B^*&«fcJ:oT 
, ^kv-y=>^43<D^ffi^{4, Bft^&«l(i»v«k:l!l)45(*:^«JBiffi50AS 

fcisv^ms&Wc&irzmik&mszf&Mttzjin&ft^xh&^o 

[0068] ]k\^ H2G^i~J;5f^ ^r*/HB«77(LOCOSfifcffc|0|84, 85©|ffl©ffi4fc 

^2^j^^^)^igai$*5t^{c x ^y=i^^4o_hwa*o§iJ^-«s 

i-5^*->-01^*hjg|46tfSj&&£;f"L5 0 JgrUT, C\<DU*Sxhm46&^X?kVX, 

[0069] &iv-c\ B2HK^*?\fc5K:, ^^h^46$rfijg|bfc^, |yygli(MJ:%| 

#5j6o^iai^y=>3£«4osrgart-So ^u-cW, mm^m^ms^m^ivx 

V^W^t^^T, ^t^y=i^43^fijg|$^ 0 -#-/j;*?*> % LOCOS^bJ^8 

4, 85<D^o^>fb^y3>'Ji^43^^6<j( ; :f!lfSt$iT^.ri:to5„ BMb«> 
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ft<D^*;\^m7&K<7mm:%m) ummx, ^-^/^mm7^^^x<D 
^ mfr>v^m43%m$imm£'fz>z.ktfx$?> 0 mv^mmz£z>^y^>jf 

[oo7o] ~<d^ ^omm^x^^y^>^n^t\^x'o, ^*>\sm$j7<o^M<o^-y 

^<Dm^tm^^^h(D<D^yv^mm4o<Dmm^n^mitm(DmM^± 

[oo7i] z.<d&?\z^ m2mmo<D^*;ismm7±<Dmki/})^m43<Dmfcm3zte, 
^mmtv^mmt^m^^^yb^y^^iimicx^xn^ti. mz^*^ 

<D^y=i>m&4o<Dmmfc7'7X-?\z.£z > yj— i?&$-x.t>hz>z. tas&i ^<dx\ & 
^^m7<Dmmm^f^yv^>mm40(D^ B ^m^^m£^m^wx^ 

So fcfo&^*>^y^>yjLniZ£^XWiki/})^m43i^X?ffl P43a£rHi5 P 

-fz>m2E(Dj:nxi^ locos^^84, ssmmztizmmm n$tiz<Dx 
. ^<Dkticiyv^>mm40(Dmm^^hn^^—^7im^m^mm't^k 

[0072] ^1*3J;^2^50, 70<Dm^^, |g2^70^#JSUU^y-h^ 

%trZ>t, m 1*5^^2^50, 70CD^^^^^M/5S^CS^<t^E5ihT»#-5t 

Mfcvtc?— bmitmso^ ^xxn.ocosm^tm84, 85(D3mm<D^m(Dm^>v 
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[0073] mz. m2i<DXM^m^x, mzi^-rxoK. -yv^m^i4o±<D^M<Dm^> 

[0074] m2K^m-rxt>^ mm&7o<D±#&wm+zkbt>iz. mmmso^ 

jjr^tmAZftZo z.^mm^sxt^ v^5e>*T>w.kirz>m&x&>fo\^ ±k 
z.i-£*vm^>X'&<9, ?=.j>vsG*nw.k~rz>w&X'&>*iu. fctjtwry wa-jr? 

h% 0 -<D^l/SiA<Dm, m2m$t70lZUi?Xbm47Xmi?tlX\,^(DX\ I©I2 

m&7o\z.\ttm®^*>nmxzfrf£\ \ 

[0075] tit^X* HZLfcScf J:5tc, ^*S?M8lA7%r?-*9k\JX. ^WfoKXtt 

y^-y*ftw mimmso{k<\z.Vzn.;v5G<DW®.) \z$$i~fz>i'y=t^'mtiL4o<Dmm 
<D/<vh*mkm42i>mix&tiZo 

o^*5v^Ty-^^bJ^8o^figi-5XiS^c*5v^rt> ss-fb^ya^awaicj: 

OSBMfcJBl84, 85^2®«t70^*3tt5^— h^k)^80O^xa^#SrS{t 
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[0076] ^V>-C, ^2N^-f-«t9{^ ffiWJEE^^^^SKOy— h««61*5j:0«iS5i»JBEh 

[0077] , y— ^.*5 ± W W ^<Dfc&(DlLft<Dj*l/&A75mfrtl%Zb % <£ 

»ffih5^i^5 1 ©y- *JfcffcS 58*5 J; W W^feffiUI 59^y — h«§6 1 frft 
Ay^|B]-r5^tC^$^ Ky7hJB78, 790)1,0008^18184, 85<D 

[0078] ^W£Eh9^v : ^71<7)j£^O^ffi|2I-t?$><9 % H|2E<DX©{i*5}t^^^ 

o *fc m4A«, m3(D$jm&aWLiv-iv\z3$tf2>mmmx-&<9, m4Bi£[H2F<Dxa 

»C*5V>X^<feSrf+Ur*i-„ )B\ STI|f|S72t£j:oTOT$;h^**^«77<D 

(g^faWKML-t, ^ir^/HS«77d^STl«|J72ftIH:|»/JxffiittA (fctxtf, 0. l 
~0. 2uim)tcm-Z&tiiVtc/<?— >\Z.tef&Z*Vbo ^^Wt77<Dft£:#|6j(— 
*f<75Ky^h^78, 79(Wfa#fa) JCliLTtt, ^*/HS#77±<D&te£'y=i>'R 

43 it, MMo^^/WfcfcSfrJfcUfcfiS^fLSo *<^^-r^/Vgg^77(Di^{Rij-cfi, 

STISP 72*5 £&mi v-y =■ ^4 3 \Z X^>Xm H*tLfc— *fr<B*g Jg«#9 1,92}^ 
[0079] STI*B72tf>±fl!liBk*B72a (^r*/HH#770>fg$B) fete, ^JWttittfeXS (02B 

<ax@ft^itm^<DtflStTfc>*L5&^ 

*ifKjBHbT, 04AK^^fc5fcS*(^#yM93aS£CTVV5. "(7)^93^ 
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[0080] ^(Dmmmm'Ci^ m4B^-rx^ ?-Ymtmso%Bjm-z>TM&<omz. 

^*^m77<OWJ3n \cm\SQW>hWffi. A fc:(tSTI|fP72^iJ{C^^tjtiLTV *S>b 
bi>iz: s STlU72b^*/i^m77b<D75Lffi<Dmi$i$:mM& J &Z>/<#— 

/£gU ^^-Xt-^94^^^y^^]^3(DT^^^t)^T^^/Wg^77 

[0081] A tSBEflftift^xetcAoT^gt-S^^— X^-^94©«7n«B©JR 

mi&77<D->})=i>>mffi.4o<Dmmfcf&-g:-rz>?— hwutmaot'*— xtf— ^94^ 

©y— ^bJ^80^^$tL5rt(c:/i5„ 

[0082] B|5tt, JftWJEEh9>^^71lCd3»tsy— h^kJR»£ESr^t-0-efcij^ mi 
-To ^ES5*»e>. m&93&m&<M&<DM%t&1&irZ.biz£'z>X. >f— hMm&W 
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[0083] men, iSs»ffh7^^7io^#tt^-ri2i-efof?, y—^mm, fw^®jee 
vds=o. ivot#{cfett5, hmj£vgsfctt~tZ)h*i'^mmds<Dmk&^£ 

y^hm/EBGVC^y^^^O^^Di-S^JD^OV, -2V, -4V, -6V, -8 

[0084] z.<d msfrh, m^-93^mm<M^M^^^t, m%c<D^^mmtiz>mMx 

^Mf^vtm^m^c ^<DMmm^^xmftm£mm&±cz>z.b\cj:z> 0 m 
&93&mm ^xy-hmimsofDmmz&j-iki^tcmj&x^ wx^n^m 
t£mm%mix%z<Dx, ^>y^mmx^ 0 z.ti\zz.v, ^y^-hmm^m^ 
xh. &m£&w&&m$txzz> 0 
[0085] gi7«, ^(Dmm<Dm<Dmmmmim^mi^mm<Dm^nm-r^titf > <Dmm 

tt. mi<Dm&tm~<D^mw^&nvx^-r 0 
^mmmrnxn. m2mmoiz.3otfzm?-tef$,mm-z. s-m^-efs&c lo 
cosmitm98iz£'oxftM£tix\,^ 0 nm&mmtvxv^mmoim^xn 

[0086] £*_h, ^©38K<02o(0|lifi^ffi|j:ov^tli!«bfcAS v 'Colgate, m<DJ&mxm 
M1-Z>zthx%z> 0 tz.tx.tf, »i*jJ:t«R2««50, 70<oiSo*JcBibTLOCOsj5fe 
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mmxhz> 0 

[oo87] &tc-km<Dmmmm-?fe, Ky^h-Kw^jtofcft^y— h««8i©^y^«ij 

&X$Z> 0 LOCOSttfcl£84, 850j£/&#:Mt£STl!fl£OTU -CDSTI 

Mtf5^~Xfc*-^£^ci-5^s-e#3 0 r*Uc.fc«9, STI«B<&JLffi»«|S{J:*5tt5 

[0088] ^^o^j6^s^ov>-ci¥JSa{-ifeWbT#yt^ % ^6>tt*5iwoftwe<jrt« 

-©ttiSi*, Wf ftt> 2004^8^ 17 0 K 0 #ll#l*m£«ffi£;ft,*:#02OO4 
-237207^§\ #02004 -237208!§\ #02004-237209^% #02004-23 
72 10-^*5 J;tf#02OO4 - 23721 1 -^-(C^L-C*5«9 , r*Lt><£> 
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[i] *mftmmt. 

V ^LOCOSift^JBISrEflibfc Ky 7 h • K W^fllagSrWb, ttriEfg 1 ^iOt i«S WEE 
[3] tfrtBM2*^^iS«tt % LOCOSBft^bJRjCj:o-C5>|Si$nfcfa«-CfcS, t»#3S 

Kwvflfctsr^u ttfiemi^^<t«? i bia5WjEo^2^-T-^tfjfem2^?-^^ 
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[7] mt&^imm^mim^nm-r^xMt, 
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mmimm^x^x , mmm3m^mm^.mm^m ^x mmmtmm^frti 

2h9^^<DV-hm^mxh^mmm2m<m^hm^^m^irh(Dxh 
utimmimtrnte, mm^m^mm±xm^mmm^m-r^Locosm^m 

mbu>^<Dm^tm^^^xmm^^^mt<Dmw7&m<Dm^mm^^ 
z<Dmmik&^x?mz^x?bi.tcmnmmMmz£^x. mmb^^httim 
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[15] mrnti'^&mf&rzjMtt:* mwf-^^m^m/uxn^-r^— Mammiz. 
ci6] mwM^mmtJM^tiox, mm-n^mm^m^^^A-r^T. 
mmm^mm^ti:n^^^xmm^m^mmi^u^tvbm^x<>x^ mm 

[17] y-hm^o^^^y-h^m%/?v^^m^iHmbfcKy^h•Kw>'« 

*mi-%i'i?*bm*M&irz>ui?xbmmmT.mb, 

mrn^^bM afimzf&zfttcffim^vxbm&^ftL-x^ mmb^^fwv 
^bm^m^^tz^cD^^mm^mi^mm^Air^^^ATnt. 

m^i?xbmz^x?tLXMmmmk&^x?m$:^y^>yu ^mmim 

mm^^mAi:n^xx^mmmm^^^mn^y^->yi:u<Dm^ mm 
mm^m^^m^^tLxmm^mi^mmmm^mm^'r^b^^, mm 

mzmm-tsbbhi^ mm^mftmmmAistitc^^&mmzitx. mm^ 

^^m^/^xn\^ir^~m(Db^bm^^ir^TMb^ 

mmmm^t^^m^^i-^xmb, 

mm~tt<Db*V7bm<Dm<Dmm¥mftmm<Dmmi^ mmhocosm^trnx^ 
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